[Phytochrome-mediated enzyme formation (Phenylalanine deaminase) as a rapid process].
In previous papers we have reported (MOHR and DURST, 1966a, b) that synthesis of phenylalanine deaminase (EC 4.3.1.5), an important enzyme of phenolic metabolism, can be stimulated by the physiologically active phytochrome (=P730) in the mustard seedling. The data of the present paper suggest that induction of this enzyme is a rapid process if the gene in question is easily accessible for the activating action of P730.The seedlings were irradiated with continuous standard far-red light. Longtime irradiation with far-red will maintain a low but virtually constant level of P730 in the seedling over an extended period of time. At the moment when the far-red light is turned off the action of P730 will virtually cease. - Fig. 3 and Fig. 4, lower part, show the kinetics of enzyme induction by P730 in an etiolated seedling. The initial (or primary) lag-phase after the onset of far-red is 1.5 hours. If, however, a seedling which has been pre-irradiated with 12 hours of far-red is kept in darkness for 6 hours and is then re-irradiated with far-red no lag-phase for the action of the second irradiation can be found. Enzyme activity increases immediately after the onset of far-red. Since the action of the second irradiation as measured by increase of enzyme activity can be inhibited by relatively low doses of Puromycin and Cycloheximide (table) we conclude that the re-appearance of P730 leads to de novo synthesis of enzyme protein. - Application of Actinomycin D (10 μg/ml) only partially inhibits the action of the second irradiation as measured by increase of enzyme activity. This finding was to be expected. In preceding papers (e.g. MOHR and BIENGER, 1967) it has been concluded that genes which have once been activated by P730 remain less sensitive towards Actinomycin D even when P730 has disappeared. Taking into account all available data the conclusion seems to be justified that the induction of enzyme synthesis by P730 (i.e. differential gene activation followed by enzyme synthesis) is a rapid process if the genes are accessible for the action of P730. The relatively long initial lag-phase (1.5 hours) is needed to make the "potentially active genes (P730)" accessible for the action of P730. The problem of how the initial lag-phase can be understood has been dealt with more in detail in a previous paper on phytochrome-mediated anthocyanin synthesis (LANGE, BIENGER and MOHR, 1967).